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Abstract 
In this paper, we present the results of continuous monitoring metabolic sensor arrays capable of 
monitoring changes in glucose, ionic strength and pH in the surrounding analyte continuously. 
Piezoresistive pressure sensors containing KOH etched cavities and pressure sensing membranes with and 
without perforations were fabricated in different sizes (1.5×1.5 mm2, 1.25×1.25 mm2, 1×1 mm2 and 
0.5×0.5 mm2 ) to account for the sensitivities of the different types of hydrogels that were investigated. 
Figure 1 shows the schematic and the image of the sensors. Stimuli responsive hydrogels were used as the 
sensing elements to detect glucose and ionic strength in phosphate buffered saline at pH 7.4 and at room 
temperature. Response times of ~10 and ~6 minutes during swelling cycle and ~5 and ~4 minutes for the 
shrinking cycle were measured for glucose and ionic strength responsive hydrogels respectively. 
© 2011 Published by Elsevier Ltd. 
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1. Introduction 
The development of glucose and other metabolic implantable biosensors is an area of intense research 
with application in diabetes, obesity and metabolic monitoring in general. A combination of changes in 
biomarkers such as glucose, pH, pCO2, osmolality, etc., can lead to several long term complications like 
diabetes, COPD, diabetic ketoacidosis, etc. It has been convincingly demonstrated for both type 1 and 
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ISH based arrays were tested invitro in PBS solutions with ionic strengths of 0.165 M and 0.1 M. These 
arrays were integrated with 125 μm pore sized back plates. Response from sensors with membrane sizes 
of 1×1 mm2 and 1.25×1.25 mm2 have been shown in Figure 5. The time constants have been calculated 
to be ~6 minutes for the swelling cycle and ~4 minutes for shrinking cycle. Our previous work has 
demonstrated the long-term functioning of the sensor arrays (> 450 hours) in vitro [4].   
Figure 5: Response from ISH based sensor array to changes in ionic strength concentrations in the 
surrounding PBS solution 
4. Conclusions 
Glucose sensitive and Ionic strength sensitive hydrogels have been successfully integrated with pressure 
sensors and tested in vitro. Sensor response times of around 5 minutes were recorded for GSH and ISH 
sensors.   
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